The current study employed aged and young male Fischer 344 rats to examine the relationship between long-term depression (LTD), age, and memory. Memory performance was measured on two tasks that are sensitive to hippocampal function; inhibitory avoidance and spatial discrimination on the Morris water maze. The slope of the extracellular excitatory postsynaptic Weld potential was recorded from CA3-CA1 synapses in hippocampal slices. Low frequency stimulation (LFS) induced a modest LTD only in aged animals under standard recording conditions. The decrease in synaptic transmission examined only in aged animals correlated with memory scores on the spatial task and LTD was not observed in aged animals with the highest memory scores. LTD induction was facilitated by increasing the Ca 2+ / Mg 2+ ratio of the recording medium or employing a paired-pulse stimulation paradigm. Age diVerences disappeared when LFS was delivered under conditions of elevated Ca 2+ /Mg 2+ in the recording medium. Using multiple induction episodes under conditions which facilitate LTD-induction, no age-related diVerence was observed in the maximum level of LTD. The results indicate that the increased susceptibility to LTD induction is associated with impaired memory and results from a shift in the induction process. The possible relationship between LTD and memory function is discussed.
Introduction
Aging is associated with an increased prevalence of memory impairments. In the case of aging rodents, animals can learn and retain information over short intervals, however, in comparison to younger rats, aged animals exhibit slower learning and rapid forgetting. Some of the more commonly used tasks include delay-dependent matching/ non-matching to sample operant tasks (Dunnett, Evenden, & Iversen, 1988; Dunnett, Martel, & Iversen, 1990) , trace eye blink conditioning (Disterhoft, Thompson, & Moyer, 1996; Solomon, Barth, & Wood, 1995a; Solomon, Wood, & Groccia-Ellison, 1995b) , passive/inhibitory avoidance (Martinez & Rigter, 1983; Martinez, Schulteis, & Janak, 1988; Zornetzer, Thompson, & Rogers, 1982) , and spatial mazes (Barnes, 1979; Foster, Barnes, & Rao, 1991; Gage, Dunnett, & Bjorklund, 1984; Rapp, Rosenberg, & Gallagher, 1987) .
The spatial version of the water escape task is particularly sensitive to cognitive decline with advanced age (Foster, 1999; Gallagher & Pelleymounter, 1988) . When training is distributed across days, some aged rats exhibit a characteristic "saw-toothed" pattern of behavior which appears as an improved performance for training trials within a day, and a marked decrement in performance on the Wrst trial of the next day (Diana, Domenici, & Scotti de Carolis, 1995; Gage et al., 1984; Rapp et al., 1987) . With continued training aged animals improve to a level comparable to that observed in younger animals (Rapp et al., 1987) , however; in some cases aged animals continue to exhibit deWcits, such that aged animals can be categorized as learning impaired and unimpaired. Similarly, when training is massed into a
